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Variable Section 
Cantilever Beams 


BASIC CONSIDERATIONS 


The expression for the vertical displacement of any beam of uniform cross section 
under a given concentrated load takes the following general form [37]: 


A = (constant)——— (21.1) 
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The load in this equation can be concentrated, uniformly distributed, or variable, 
as long as each is treated separately and added according to the method of super¬ 
position. In a similar fashion the deflection formula can be expressed in terms of a 
unit bending stress S and depth of beam. 


A = (constant) (21.2) 
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The rules expressed by Eqs. (21.1) and (21.2) are easy to observe when the beam 
has uniform cross section, because the moment of inertia is constant throughout the 
length of the beam. In many design situations the beam problems involve only the 
variation of the bending moment over the span. However, in some cases it may be 
more efficient to employ the tapered or constant stress beams by suitably varying 
the cross-sectional dimensions over the total beam length. Provided that no rapid 
cross-sectional changes are involved, the usual engineering theory of bending can be 
employed. It is well to note, however, that in the general case of a tapered beam, 
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